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ANALYSIS OF TRACOR - JITCO SLR ON GLUTAMATES

Introduction -

Regretably, this detailed review from a comprehensive bibliography
(8365 references) largely misses the point of the entire goal behind gathering
data for the GRAS list review, namely examining studies désigned to _evaluate

the safety of food additives according to patterns of their use in food.

Thus, such a scientific literature review should be organized to evaluate
in detail those studies where the test compound was administered in amounts,
concentrations, routes and preferably in formulations, common to its use

by man.

- Toxicological Evaluation of Foods and Food Components -

The heart of the toxicological evaluation of any food, food component
or food additive is a series of acute, subacute and chronic studies in which
the test compound is fed - or certainly given by other oral means -at levels
equivalent to its exposure to man and reasonable multiples thereof. The
subacute and chronic feeding studies con.lp'leted on vérious glutamates
are conspicuous by their absence from the scientific literature review on
glutamate. Furthermore, in those studies where glutamate was fed, the
reviewer makes little or no mention of the data {even if such data were
collected as a supplement to the stated goal of a given experiment) where
administration of glutamate equivalent to its use by man was without toxic

effect.
-1~
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Induction of Toxic Manifestations -

There is no doubt that test systems are available in which marked
effects from massive doses of glutamate may be observed. However, the
authors in presenting a wordy review and creatin(g a voluminous report
neglect to:

A Differentiate sensitive species from non-sensitive ones in

terms of glutamate effect.

B. Point out that confirmed glutamate effects are confined to mice,
whereas higher (phylogenetic) species, namely dogs, cats,
guinea pigs, pigs and primates (including man) , show no
eviaence of the marked toxicologic effects induced in the mouse-
and then usually from massive doses by glutamate - given
parenterally.

C. Relate doses, routes of administration and concentrations
of test materials used in studies to induce toxicity with those
used by man and with that research where glutamate was
without effect. Such would have indicated that it would be
approaching the impossible to physically get such massive
amounts and concentratioqs into man.

By structuring the Scientific Literature Review to report studies
on toxic manifestations, data from reserach where no effects were seen,

were almost by definition, ignored by the reviewer. By failing to state
-2
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the relevant feeding studies, the impression is created that the literature
consists essentially of data suggesting that this amino acid is unsafe to

man, when, in fact, what the data really indicates is that: the current

food use patterns of glutamate are safe to man an(‘J, that under a variety

of abusive conditions, several toxic manifestations can be demonstrated

from glutamate as well as a variety of other food constituents (largely ignored
in this review) . Careful perusal of the missing data and papers on glutamate
feeding clearly indicate that the summary inaccurately and incompletely

reflects the data available, and in a highly opinionated fashion.

Erroneous Consumption Data - -

In addition, through no fault of the contractor, the review lists use
pattern data and total production figures for salts of glutamic acid as gleaned
from the NAS/NRC survey which are totally erroneous; in some cases
400% higher than known usage of glutamates. The review, in effect creates
"average data" numbers which in no way agree with known production
data. We note as well, per capita consumption figures which are clearly
not reflective of use patterns of glutamate salts.

Further, the voluminous bibliography attached to the review illustrates
that extensive publications have appeared in the scientific literature over
the years, but the consideration of data in writing the summary essentally

ends with papers published approximately three years ago. Thus, a number
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of pertinent papers which well illuminate the conditions needed to induce
glutamate toxicity - hence the conditions for its current safe use by man

are not discussed in the review.
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Numerous
i 3 2
m
i 4 2
v i 5 1
ii 2 3

iv
) v 2 3
vii 3 1

I

I. Errors in Fact - Summary

Error Stated

Structural formulas
referred to in Text -
incorrect formulae for -
salts are listed. Also
lists antiquated non
used synonyms e.q.
Glutamatic Acid, Glut-
aminic Acid.

MPG
Listed as Hygroscopic

MSEG listed as non
hygroscopic

GAHCI formula listed
As C5H8N04 - HCl

IDs0 £or MsG
Listed as 1920mg/kg Mouse

1660my/kg Rat

Myers sp

Authors "commented that
on close scrutiny the
only data that appeared
to conflict with Olneys
were those of Adamo &
Ratner.

Randolph & Williams. MSG

derived from beets by
fermentation.

-5-

Comment

Sce Food Technology Texts
or Reference Books e.qg.
I'ood Chemicals Codex for
correct formulae.

MPG
Hygroscopicity not a portion
of U.S. standards

Do not believe either salt,
MSG or MPG is cither hygro-
scopic or non-hygroscopic.

Correct Formula
is CgHgNO4 - HC1

Correct data are 10 fold
higher .
19.20(22.84-16.13)g/kg Mice
16.60(18.90-14.50)g/kg Rats

Mayer

This paper does not state
this conclusion

In Randolph & Rollins
paper product was derived

by extraction, not fermentation.
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Error Stated Cammnent

The rabbits were fed 25mg/kg
of glutamic acid hydrochloride
daily as "Glutamidine", a

- pharmaceutical based on
glutamic acid hydrochloride,
for 1 month, .

The rabbits were fed 25
g/kg daily for 40 days -« -

(4211) Ref. (2411)

Comment

States that NAS-Survey reported 75,000 tons

of MSG representing 60-70% of the poundage
actually added to the nations food supply -were
produced by the firms it surveyed. 75,000 tons

@ 60-70% = 125,000 tons of glutamate used. Actual
U.S. production for 1971 = 23, 400 tons and approxi-
mately 5,000 tons imported thus the data reported
are 400+% too high. For production data and

import data see data produced by U.S. Tariff
Commission Report (Flavor and Perfume Materials)

and Journal of Commerce import/export data.

Averaging usage levels ranged from 0.15% to
0.24% Usage levels are higher up to 1.00% in
certain products.

NAS/NRC Survey... reported Total US production is, in fact
that "75,000 tons (represent- not over 25,000 tons with not
ing 60-70% of the poundage over 5,000 tons imported -~ Thus
actually added to the nation's at least a 400% error on total |
food supply) were produced.." usage is listed. ‘

Lists intakes as MAG 5267.5 mg and 1160 mg
for MSG. All current production data indicate
that sodium salt usage far exceeds that of the
ammonium salt.
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Error Stated

The FAO/WHO Committee
noted that infants &
children were often

fed MSG - containing

foods intended for

adults, and that con-
sequences might not appear
until later in the childs
development.

3871mg monopotassium
glutamate*

2290.8mg MAGH

*Error in NAS/NRC Consumption Report.

Camment

The FAO/WHO report makes

no such statement, it reads

in part: "...In view of

the uncertainty regarding the
possible susceptibility of the very
early human neonate to high oral
intakes of glutamate, it would be
prudent not to add monosodium
glutamate to fqods specifically
intended for infants under one yea
of age. When the further work on
this aspect has become available,
it may be possible to arrive at an
Acceptable Daily Intake for these
infants as well.

* This figureater reduced to
three months of age. Seventeenth
report Joint FAO/WHO Expert
Committee on Food Additives
(CAC/FAL 1-1973) .

3871mg monoarmonium ‘
glutamate * 4

493.2mg MSG*

R anatennsan TRE 2 T2



Errors in Fact - Text

P

12

30

30

30

46
46

46

48

48

49

50

¥ L
III
III
2 1
2 2
3 all
1 1
1 1
1 2
table
Table 12 6-7
Table 13
Table 14

Error Stated

NH,
HOOCCHCH, CH,COOH K *H20

NH2
HOOCCHCHZCHZCOOH -Na- Hzo

"Glutamic acid is stated
to comprise about 20% of
total amino acids found in
natural protein sources".

Free glutamic acid occurs

naturally in. ..
of 0.005 - 0.23% (4862) .

4.4-4.5 mg/liter of
free glutamic acid

0.9 mg/100ml of bound"
glutamic acid.

Human urine contains
2.1-3.9 pyg/mg e

IDg, for Enzymatic casein
hydrolysate

the range levels.

Comment

Correct formula 1is
[t
HOOCCHCHZCIIZCOOK.HZO

Correct formula is
Nii2
HOOCCHCH, CH,COONa - H,0

In accuracy of statement
implies some doubt - there is
no doubt, the statementis
factual.

In fact it occurs at higher levels

Sce data for mush-
rooms P 34, cheese P 39,
tomatee P 34 of SLR.

The discussion of glutamate pro-

duclion is at least 30 years out

of date and in no way informs the
reader as to how glutamate is now

produced on a worldwide basis.

Correct figures are
0.46+0.16 mg/100ml.

Correct figures are
10.8+3.5 mg/100ml.

Correct figures are
2.9+1.2 ug/mg of creatinine.

See comments on Summary for
description of erroneous data.

Should be removed because the

data are not directly related

to the safety evaluation of
MSG.

i.p.
MSG (mg/g BW)
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52

58
58

58

58

58

61

68

68

72
72
76
76

76

| =

| =

15

21

19

Error Stated

receiving 4-8 mg/g
in single doses

in 5-day-old rats

strain not given

(2) On the fifth postnatal
day there was -.--+, which
declined on the tenth and
again on the twelfth
postnatal day.

a 40% increase
On the fifth postnatal

day se--- on the twelfth
postnatal day.

intraveneously (i.v.)
experimental females

exceeding both experimental
males and control females

abnormally small

nuclei of day-old mice
Thirty-seven

4 g/kg s.c. or by tube.

habenar nuclei

Matsuyan

Camment

receiving 2.20-5.40 mg/g
in consecutive doses of
2-16 days.

in 5-, 10-, 12- and
20-day-old rats

Rats of Sprague-Dawley strain
were used.

This description is not
always correct.

"(2) On the fifth postnatal
day there was a high uptake
of isotopically labeled

TTTRET W

TTTUREE B

B B B

glutamate by brain and retina. ;

On the tenth and the twelfth
postnatal day difference in
the levels of labeled
glutamate with time in the
brain and retina was observed
with one another".

a 30% increase
The words, "fram plasma",
should be removed because

no description is found
in the original report.

intraperitoneally (i.p.)
experimental females gained
more weight by camparison to
controls of their own sex
than did treated males

overall reduced in mass ahd
in the nunber of cells

nuclei of seven-day-old mice
Thirty mice

4 g/kg s.c.

habenular nuclei

Matsuyama
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77

78

84

86

88

96

96

114

118

138

138

| =

Error Stated

Matsuyan

MSA

MSG 4.4 g/kg

MSG at 10% in diet, and
also isocationic anounts
of monopotassium glutamate
(MKG) , NaCl and KCl

DNA and protein analyses
of hamogenized whole
brains.

score
67+17

54+15

24-147 g

light headedness or

dizziness, and tightness of
the face (18%)

Results of Aleksandrov
et al.

three groups of rabbits
25mg/kg of glutamic acid
for 40 days :

~10-

Camment

Matsuyama

MSG

In the original paper,
MSG 2.0 mmol/100g body weight
was used. This dose is

corresponding to MSG 3.4 g/kg.

Diets containing MSG and
monopotassium glutamate
{MKG) , each 10%, or NaCl

and KCl each equivalent to
cation in the glutamate salt

RNA, DNA and protein analyses
of homogenized whole brains
and nucleus number and
cellular size.

% score
-67+17
-54+15
25-147 g

light headedness (18%) and
tightness in the face (12%)

Should be removed because
DL-glutamic acid is not
related to the

safety evaluation of MSG.

Accurate statement is that
three groups of rabbits 25
mg/kg of glutamic acid
hydrochloride daily as
"Glutamidine", a pharmaceutical
based on glutamic acid hydro-
chloride, for one month.
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139 4
139 4
140 3
142 1
156 4
156 4
158 2

160-163 4
163 2
168 2

|

1,3

Error Stated

found a higher incidence
of +--+ than in the
experinmental group

The authors noted that if
MSG were <+« - racemization
to the D-form

"widespread clinical use of -
1.V. doses ofglutanuc acid"

10% MSG, MKG NaCl or
KC1

Ref. 7787=Lancet, 2, 1(1949)
**+*with 100g of food ---*

: the sodium or
potassium salt, -«-.-..

According to Walshe (7840),

cation transport in the
brain and kidney (7840)

penetration of 1L‘C—
labeled glutaic acid-

+ diet of weanling rats.

-11-

Caomment

Important information of

the experimental results is
missing. Should be described
as follows: "found no dif-
ferences between the treated
and control groups as to rate
of conception, mean litter
size and nursing rate.

No external and skeletal
malformations were observed
in the young".

Should be removed because no
food is cocked or processed
under the described condi-
tion.

1.V . clinical use of glutamic acid
is extremely limited.

MSG and MKG each 10%,
or NaCl and KC1l each
equivalent to the cation
in the glutamate salt

Ref. 7787=Lancet, 257, 1(1949)

-+with 100g of food
protein »s«--

: the sodium salt, +=--

What is described in this
paragraph should be refered.
to the reports of Quastel

et al., Weil-Malherbe et al.,
Terner et al. and Stera et al.
The description in this paper
of Walshe is the effect of
exogenous glutamate on the
human cama subjects of
hepatic failure.

. penetration of U-l%C-
labeled glutamic acid

- diet of weanling male
rats.
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|

168

170

174

182

183

191

192

196

12
4 1
1 2
2 1
3 1
2 3
4 7
4 3
3 2
3 6
3 7
3 5-6

Error Stated

- when glutamate was ---

.-.. catabolism (see Fig.7)

+eos I"C-labeled I~
glutamate

« MSG -

Serum cholesterol fell
31mg +ee-

Cholesterol was 42+15.8
(SEM) mg/100ml

+ powdered seeweed
used as a flavoring

MKG

2290.8

However, intakes of 1500mg
MSG have found to trigger

allergic reactions in sen-
sitive individuals

Camment

- when 2-1"C-DL-glutamic
acid was «---

This should be removed because
Fig.7 does not relate to
this paper directly.

The conclusion of the key
point of this paper, the
effects of dietary MSG on -
enzymes, is not clear.

The following description,

for example, should be added:
no significant differences

in GPI'Y, GDII and COT activities
were noted by feeding of MSG.

+eev U-lYC-labeled L-
glutamate

«ee. U-1NC-MSG

Serum cholesterol fell
37n‘g s e e

Cholesterol was 42+5.8
(SEM) mg/100ml

In fact arid seeweed was
used as a flavoring

MAG

Correct figure is 493.2

Accurate statement is that
qguantities less than

2 g/serving would have no
more chance of producing
symptams than seasoned juice
containing no added MSG.
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PRODUCTION AND CONSUMPTION
Unfortunately there are several unforeseeable erroneous

figures in the survey of the NRC concerning the glutamate

consumption.

Based on published data (Nikkan Keizai Tsushinsha 1973), the

production capacity of MSG in several countries is:

The Estimate on the Production Capacity (1973 Feb.)

Country : mt/year
U.S.A. 24,000
Japan 134,220
Korea 22,200
Taiwan - 17,280
Thailand 14,160
France 12,000
Italy 10,800
Philippines 8,500
Indonesia 5,280
Malaysia 3,240
Peru 1,800
World Total Est. 262,000

Counted from the export and import (U.S. Tariff Comm. Report,
1971) approximate per capita consumption of MSG is:
USA - 0.3 g/person/day

Japan 2.0

-13-



To the best of our knowledge, monoammonium glutamate is not
widely used as a flavour enhancer for food. The consumption

figure would never be over 1/100th that of MSG.

~-14-






IT. Missing Data

Results of critically designed animal studies including
acute toxicity, subacute and chronic toxiéity, reproductive,
teratological, mutagenic and carcinogenic studies as well as
biochemical and pharmacological behavior of a food chemical
provide the crucial information in the evaluation of safety
at a specified level of intake by man. |

TRACOR=JLTCO Scientific Literature Review of Glutamate
misses a large nuﬁber of data concerning animal experiments
on toxicology, especially subacute and chronic toxicity

studies.

Missing toxicological vapers.

Acute toxicity

Published papers 1. Yanagisawa, K. et al., Nihon Seirigaku
Zasshi (J. Physiol. Soc. Japan), 23,
383 (1968)

Unpublished papers _ 2. Ichimura, M. and Kirimura, J., Unpublished
report (1968) .

Subacute nd chronic toxicity
Published papers 1. Hara, S., ct al., J. Tokyo Med. Col.,
20, 69 (1962)

2. Daniel, R.G. and Waisman, H.A.,
Growth, 32, 255 (1968)

3. Ebert, A.G., Toxidol. Appl. Pharmacol.,
17, 274 (1970)

y, Wen, C-P, et al., Amer. J. Clin. Nutr.,
26, 803 (1973)
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Unpublished papetrs

Reproduction

Published papers

Unpublished papers

Teratology
Published papers

Unpublished papers

-16-

Little, A.D., Unpubliched report (C-58049)
to International Minerals and Chemical
Corporation (1953)

Little, A.D,, Unpubliched report (C-58047)

to Internat ionnl Minerals and Chemical
Corporation (1993

Semprini, M.E., et al., Quaderni della
Nutrizione, 31, 85 (1971)

Prosky, L. and 0'Dell, R.G., Experientia,
28, 260 (1972)

Hazleton Laboratories, Unpublished report
(No. 466-103) to International Minerals
and Chemical Corporation (1966)

Furuya, H., Unpublished report (1967)

Suzuki, Y. and Takahashi, M., Unpublished
report (1970)

Yonetani, S. et al., Unpublished report,
Ajinomoto Co,, Inc. (1970)

McColl, J.D. et al., Can. J. Physiol.
Pharmacol., 43, 69 (1965)

US Food and Drug Administration

- "Report on monosodium glutamate for use

in baby foods", Food Protection Committee,
NAS/NRC (1970)

Hazleton Laboratories, Unpublished report
(No. U466-103) to Internationa Minerals
and Chemical Corporation (1966)
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. Matarenicity atrd carcinogenesity

Unpublished papers

Missing papers in TRACOR-JITCO SLR

Published papers

Unpublished papers

Little, A,D,, Unpublished report (C-580U49)
to International Minerals and Chemical
Corporation (19%3)

Little, A.D., Unpublished report (C-58047)
to International Minerals and Chemical
Corporation (19573)

concerning the effects on brain

1.

10.

11.

13.

-17~

Burde, R.M. et al., J. Neuropathol. LExp.
Neurol., 31, 181 (1972)

Lemkey-Johnston, N, and Reynolds, W,A.,
Anat. Rec., 172, 253 (1972)

Olney, J.W., Brain Res., 45, 309 (1972)

Matsuyama, S., et al., Nat. Inst. Am. Hlth.

Quart., 13, 91 (1973)

Newman, A.J., et al., Toxicology, 1, 197
(1973)

Olney, J.W.,, et al., New Engl. J. Med.,
289, 1374 (1973)

Lemkey-Johnston, N.E. and Reynolds, W.A.,
J. Neuropath. Exp. Neurol., 33, 74 (1974)

Lemkey-Johncton, et al., Anat. Res., 178,

401 (1974)

Nagasawa, H., et al., Acta Endocrinologia,
75, 249 (1974)

Reynolds, W., et al., Fresented before
The Anatomist's Meeting, Cleveland (19714)

Hazleton Laboratorics, Unpublished report

(Mo, W66=-1073) Lo Internation] Minerals

and Chemical Corporation (1966)

Geil, R.G., Prelim. Comn. Gerber Products
Co., (1970)

Shimizu, T. and Aibara, K., Unpublished
report, (1970)
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Missing papers in TRACOR-JITCO -SLR

ingection in human
Published papers

14,

15.

1,

2.

10.
11.

12.

13.

Oser, B.L., ot al,, Unpubliched report
to International Glutamate Techinical
Committee, (1973)

Reynolds, W.A. and Lemkey-Johnston,N.,
Unpublished report to International
Glutamate Technical Coumittec, (1973)

concerning the effects of massive

Smyth, C.J., et al., J. Med. Sei.,
214, 281 (1947)

Levey, S,, et al., J. Iab. Clin. Med.,
34, 1238 (1949)

Milliken, J.R. and Standen, J.L.,
J, Neurol. Neurosury. Psychiat., 14, 47
(1951)

Jaeger-Lec, D.S., et al., Dis. Nerv.
System, 15, 81 (1954)

Himwich, W.F., et al., J. Nerv. Ment. Dis.,

121, 40 (1955)

Kandall, S.R., New Engl. J. Med., 278,
1123 (1968)

McCaghren, T.J., New Imgl. J. Med.,
278, 1123 (1968)

Menken, M., New Engl. J. Med., 278,
1123 ( 1968)

Schaumburg, H., New Engl. J. Med., 278,

1122 (1968)

Rosenblum ., et al., Toxicol. Appl.
Pharmacol., 7, 314 (1970)

Stegink, L.D., et al., Proc. Soc. Exp.
Biol. Med., 140, 836 (1972) :

Zanda, G., et al., Biomedicine, 19, 202

(1973)

Kenney, R.A., J. Food Sci., 39, 414 (1974)
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Unpubliched papoers

14,

15,

Tehimura, M., ot al,, Unpubliched report,
Ajinomoto Co,, Inc,, (1970)

Ichimura, M,, et al,, Unpublished report,

Ajinomoto Co,, Tnc., (1970)

Missing papers in TRACOR-JITCO SLR from a biochemical pojht of view

Published papers

1'

2.

10.

11.

12.

14,

-19-

Krebs, H.A,, Biochem, J., 29, 1951 (1935)

Von Euler, H., et al,, Z. Physiol. Chem,,
25U, 61 (1938)

Greenstein, J,P. and Carter, C.T ,
J, Nat. Cancer Inst,, 7, 57 (1947)

Christensen, H.N., et al., J. Biol.
Chem., 172, 515 (1948)

Cohen, P.P., Biochem. J., 33, 1478 (1949)

Mayer-Gross, W. and Walker, J.W.,
Biochem., 44, 92 (1949)

Speck, J.F., J. Biol. Chem., 179, 1405
(1949)

Roberts, E. and Frankel, S., J. Biol.
Chem., 187, 55 (1950)

Roberts, E. and Frankel, S., J. BRiol.
Chem., 188, 789 (1951)

Kergl, E., et al., "Glutaminsidure",
Wissenschaffliche Verlagsgesellshaff
M.B.H. (Stuffgart) (1954)

Doell, R.G. and Felts, J.M., Amer. J.
Physiol., 197, 138 (1959)

Wilson, W.IE. and Koeppe, R.E., J. Biol.

Chem., 230, 365 (1961)

Freedman, J.K. and Potts, AJM.,
Invest. Ophthalmol., 1, 118 (1962)

Freedman, J.K. and Potts, A.M.,
Invest. Ophthalmol., 2, 252 (1963)
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18.

19,

20,
21.
22,
23,
2h,
25. |
26.
27,
28,
29.
30.

31.

Berl, S., J. Biol, Chem,, 240, 2047 (1965)

* Hutchinson, J.H. and Labby, J.H., Amer.

J. Dig. Dis,, 10, 814 (1961)

Meister, A., "Biochemictry of Amino Acids",
Vol. 1 & 11, 2nd I, , Aeademie Press (1965)

Adking, J.5. wh al., Proe. Soc. Iixp. Biol.
Med,, 122, 519 (19606)

Francesconi, R.P, and Villee, A,,
Biochem, Biophys. Res, Cormm,, 31, 713
(1968)

Seriver, C,R. and Whelan, D.T., Ann. N.Y.
Acad, Sci,, 166, 83 (1969)

Van Den Berg, C,J. et at,, Blochem. J.,
113, 281 (1969)

Whelan, D.T, et al,, Nature, 224, 916
(1969)

McLaughlan, J.M, et al., Nutr. Reports.
Internat., 1, 131 (1970)

Olson, R,E. et al., Amer. J. Clin. Nutr.,
23, 1614 (1970)

Svenneby, G., J. Neurochem., 17, 1591
(1970)

Perez, V.J, and Olney, J.W., J, Neurochem.,
19, 1777 (1972)

Wen, C.P. and Gershoff, S.N., J. Nutr.,
102, 835 (1972)

Arthur, R.D. et al., Proc. Soc. ExXp.
Biol. Med., 14h, 34 (1973) ;

‘Filer, L.J.Jr. and Stepink, L.D.,

New Engl. J. Med., 289, 426 (1973)

Boaz, D.P, et al., Fed. Proc., 33, 651
(1974)

Pitkin, R.M, and Brumel, M.C., Fed. Proc.,
33, 651 (1974)
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Unpublished papers

Missing papers in TRACOR-JITCO SLR

Published papers

|O8)
e

33.

34,

1.

2,

10.

11.

12.

13.

14,
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Hashimoto, S. et al., Unpublished
report (1970)

Ichimura, M. et al., Unpublished
report (1970)

O'hara, Y. et al,, Unpublished report
(1970)

from a pharmacological point of view

Curtis, D,R. et al., J. Physiol,, 150,
656 (1960)

Hara, 3. et al,, J, Tokyo Med. Col.,
_2_03 69 (1962) ’

Crawford, J,M., Biochem. Pharmacol.,
12, 1443 (1963)

Krnjevic, K. and Phills, J.W., J. Physiol.,

165, 274 (1963)

Crawford, J.M. and Curtis, D.R., Brit. J.
Pharmacol., 23, 313 (1964)

Herbst. A. et al., Experientia, 22, 718
(1966)

Hennecke, H, and Wiechert, P., Epilepsia,
11, 327 (1970)

Knaape, H.H. and Wiechert, P.,
J. Neurochem., 17, 1171 (1970)

Krnjevic, K., Nature, 228, 119 (1970)

Prabhu, V.G. and Oester, Y.T.

Arch. 1nf Pharmacodyn. , ]89, 59 (1971)

Johniiton, G.L., Brain Bes., 37, 1 (1972)

Pinto-Scopgnamiplio, W. et al., Farmaco.
ed. Prat., 27, 19 (1972)

Stewart, C.N., et al., Toxicol. Appl.
Pharmacol., 23, 635 (1972)

Peng, Y. et al., J. Nutr,, 103, 608 (1973)
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Missing Data Glutamate
Content of Foods

Some pertinent papers
appearing in the bibliography
but not evaluated

as part of feeding studies

on Glutamate

1.  Orr, M.G. and Watt, B.K. USDA Home Ec.
Research Report #4 1957.

2. Williarnson, M.B. Report of SMA Research
Labs 1944,
Bigwood, E.J. Present Problems in Nut.
Research 88-99, 1952. '

4. Kliewer, W.M. J. Food Sci. 34
274 (1969). '

5. Stadtman, F.H. J. Food Sci. 37
944 (1972) .

6. Hackler, L.R. & Dickson, M.H. Bull.
N.Y. Ag. Expt. Sta 3 #5 (1973).

7. Pomeranz, Y. et al J. Agr. Food
Chem. 21 218 (1973).

8. Bandemer, S., and Evans, R.
Agr. Food Chem. 11 134 (1963).

Humans

1. Zimmerman, F.T. and Burgemeister, B.B.

" AMA Arch. Neurol and Psychiatry 81 639

(1959) (8287).

2. Zimmerman, F.T. and Burgemeister, B.B.
ibid 81 649 (1959) (8286).

3. Jaeger-Lee, D.S. et al Dis Nerv. System
14 368 (1953) (3353).

4, Zimmerman, F.T. et al Am. J. Psychiatry
104 593 (1948) (8293).

S, Zimmerman, F.T, ¢t al AMA Arch.
Neurol & Psychiatry 56 489 (1946) (8291).

6. Loeb, H.G. & Tuddenham, R.D. Pediatrics
6 72 (1950) (4454)
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Missing Data -~ Summary

7. Waelsch, . Am. T.Mental Defic.
5_2_ 305 (1948) (7790).

There are numerous feeding studies in
laboratory and domestic animals which well
illustrate toxic manifestations, often due

to amino acirl inbalance, and the lack of
glutamate ‘toxicity when glutamate is

given at rates and routes common to its
use by man. '

q ¢ Pertinent Data Omitted
1,2,3,4 Last of cach paragraph fmplics only those specifications
listed are in monograph. Incomplete,
see F'ood Chemicals Codex or other
official food compendia for total speci-
fications.
1 - Missing Data - oral administration
Glutamic Acid (5804)
Rat P.O. > 30g/kg
Rabbit P.O. > 23g/kg
bSG (5804)
Mouse P.O. 12961
H 16200
Rat P.O, 19900
" 10300 (DL Isomer)
q 2 Comment
iii 3 "ITn 1957, they reported (4487) that single
s.c. doses of MSG 4g/kg and up produced
retinal lesions in neonatal mice within a
few hours of treatment."
LCxamination of this paper reveals that a 4g/kg
dose gave no effect in 1/3 treated animals, 2/3
were rated as having "the slightest possible
detectable lesion". T'o give marked retinal
effects an 8y/kg dose was needed.
iii 8 " . .the smallest being 0.5g/kg i.p. for

16 days in adult rabbits (2770)." Statement
implies 0.5g/kg gives characteristic retinal
effect. Minimum dosage regimen of 2.2-4.2g/kg
was required.
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Comment

Of 24 compounds related structurally to MSG,
glutamic, aspartic and cysteic acids were
reported as ncurotoxic."

Reviewer fails to point out numerous compounds
including methyl analogs of amino acids which
were more potent in inducing neuronal effects.

"The results confirmed .Olneys work" . Suggests
that the 0.5¢ dose mentioned on p iv was confirmed.

It was not. Doses of 1g/kg caus'ing neurcnal -
effects were confirmed.

"in another study pyrido:xine appeared to be
involved, upsetting the balance of glutamate and
GABA metabolism (0746)" Misleading description
of glutamate effects in pyridoxine deficient rats
needed here, sce missing paper by Wen et al
J. Nutr. 102 835 (1972).

"Recently, Van Harreveld and coworkers
applied MSG to rat cerebral cortex by
clectrophoresis and produced spot lesions."
None of Van Harrevelds work is applicable
to human ingestion of glutamate and he has
50 stated.

"Mo speacific studies were found of the
breakdown of salts of glutamic acid in

the qut,"” well illustrates the fact that the
reviewer does not comprehend that salts

of glutamic acid are disassaciated to ionized
forms in the gut. Data on GA migration in
gut have been published. See:

Heame YO D and Wiseman, (5,

J. Physiol (London) 133 39P (1956) (5233)
. Physiol (London) 135 442 (1957) (5235)
. Physiol (Landon) 138 41P (1957) (5236)
. Physiol (London) 176 33P (1965) (5237)
)

. Physiol (London) 140 148 (1958) (5238)

N e
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Missing Data - Text

roo1t
23 "C" 1
40 4 1
46 3 1
49-60

73ff

Comment

"Several studies have demonstrated a serum
hypolipedemic effect on ghitamate." MMissing
dath on glutamate metabolisim in humans that
could be discussed here include:

Stegink, L.D. et ol

Proc. Soc. Lxp. Biol. Med 140 836 (1972)
(8354) T :
Stegink, L.D. Nutr. Rep. Int'l 3 93 (1971)
(7014) N

Anon. Nutr. Rev. 28 158 (1970} (0268)

Data from other species missing includes:
Shen, T.F. ct of Poul Sci 52 676 (1973) .

Comment

The text fails to point out that automaterd methods
using Amino Acid Analyzers are available and routinely
used. ” '

Data on Glutamic Acid content of the central nervous
system incomplete. See text "Glutaminsaure" by
W. Klingmueller.

No reports of glutamate tolerance curves in children’
have been found. These data are in Ref.7013, 7014.
Also the group of interest is the infant - not child.

This section devoted entirely to acute or subacute
parenteral administration to induce cffects on

the retina. Mo data or comparison with: routes
of administration, dose, concentration, food use
patterns.

No mention of:
transient nature of effect as discussed in various
Olney papers or of toxicology texts which point to

permanency as a criterion for true toxic manifestations.
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76

97

107

108

112

127

139

T L
2

2 last
2 last
2 2
table 3

2 last
3 last

Comment

No negative data in monkeys - see "Missing
papers in TRACOR-JITCO SLR concerning the effects on
brain".

Missing data - see comments on summary

Re-dosing of vomiting animals has been described by
Reynolds. Missing data - Newman et al. See comments
on summary.

0ld data - see comments on glutamate production above.

Fails to explain that Fig. 2 and Fig. 3 are actually
in disagreement. Symptom sensitiveity =

1. just perceptive
2. moderately uncomfortable
3. severe -

Mo person experienced "severe" burning,
facial pressure and chest pressure. Fig. 2
reports maximum effects at 4q. I'ig. 3 reports
all effects at 4g below "just perceptible" .

At least 100% variation between results in Fig.
2 and I'ig. 3 is evidenced.

Feeding data missing. Why not add statement des-
cribing how little glutamate enters the brain?

Missing Teratogenicity Data - See Summary

-26-

- g

TR T

i
]
i







Editorial Statements - Summary

Throughout the summary and text, numerous editorial comments attacking
glutamate are listed to the exclusion of remarks by those authors who
have commented on glutamate safety.

I_’_ | 3 Comment -

iii 1 1 "Another author (1091) later commented that MSG was
declared Generally Recognized As Safe (GRAS) the
year after the Lucas and Newhouse report". This
statement fails to reflect: :

l. Statement made in a Letter to the Editor hence
is not a part of the technical literature.
2_. That the Lucas and Newhouse data were consxdered

when the regulation was promulgated.

v 2 1 "To resolve these discrepancies" implies that the
author had all the data and was in a position
to pass judgment - a final word on this research.
In fact, this author had no particular expertise,
information or experience to resolve any "discrepancies"

vii 2 2 The remarks listed in the summary in no way respond
to the criticisms of the work raised in the tech-
nical literature.

vii 2 last One wonders why the reviewer does not comment on
the non-physiologic nature of the emetic doses of
glutamate given, and the de facto protective effects
of emesis.

viii 1 4 "Many reports followed". Implies these were tech-
nical reports. They were in fact-largely confined
to Letters to the Editor.

ix 3 | Describes Olney editorial comments on glutamate
in brain without discussion of any of the numerous
other papers on glutamate as a neu rohumor.

Editorial Statement-Text
P12 Comment

30 3 2 Several workers have attempted determinations of the.
amounts of glutamlc acid occuring naturally,
but these are not easily made. Untrue - assays can
certainly be done and there are numerous papers containing
these data.
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40

63

81

113

113

134

149
182

213

213

[ Ko

Comment
"only approximately accurate" Meaning?

"Maeda et al (4537) using a complicated microbio-
logical quantitive analysis..." The method is no more
complicated than other methods.

Refers to NAS/NRC report made on "limited and
conflicting" data. Extensive data were, in fact,
available. See comments summary section in "missing
data".

The reviewer states that the authors refer to findings
which were "entirely consistent" with Olney's

-(5483) and then lists data which - in fact - are not

consistant with the data reported.

"Could produce undesirable effects in the amounts

used in the preparation of widely consumed foods" .
Correct reporting of an editorial comment which is

- in fact - untrue.

"questionable" (sic). Correct reporting - but
an editorial criticism on of a bona fide toxicological
complaint.

"The table reporting results of a second trial was
not attached to the report". Untrue - all data
were attached.

"But see pp 199-202" See discussion of NAS Data in "erroneous

information" section,

"route preferred over stomach tube" - yes to give a
toxic effect - not evaluate a food component.

"There are as many suggested usage levels for MSG as
there are manufacturers and products". We know of
publication of no such statement - the statement is
clearly not true.

"Thus many experts have recommended that consumer
exposures be restricted until safe levels have been
defined by specific experimental evidence".

Of course glutamate, is - in fact restricted in use and the
specific experimental evidence has indeed been
gathered and discussed.:
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Comment

"The Armed Forces now lists MSG as an optional
ingredient in its U.S. recipes - As they always
have.

General - While noting antiglutamate editorial

comments the reviewer fails to list a single pro

glutamate stalement by a  researcher. For the sake

of such a list, completeness could have included:

pro glutamate editiorial comments the latest of which

is in Zbinden - Progress in Toxicology, Vol. 1 - Springer-
Verlag, New York, 1973, P42
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